Searching PAJ 



1/1 s<—i> 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-265959 

(43)Date of publication of application : 06.10.1998 



(51)Int.CI. 




C23C 18/12 




t .. 

(21 Application number : 


: 09-073837 


(71)Applicant : 


: NISSHIN STEEL CO LTD 


(22)Date of filing : 


26.03.1997 


(72)Inventor : 


KOURA SETSUKO 








SAKADO KENJI 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a soln. which is not blackened 
or gelled even after a long coating operation in an open air by mixing 
a soln. of the aluminum alkoxide, alkali (earth) meal alkoxide, amines, 

specified amino-base organialkoxysilane, water and thickener in org. "X^S^L ~^O.R^a p 

solvent with a polar solvent in which a silver salt is dissolved. 

SOLUTION: A soln. of the aluminum alkoxide, alkoxysilane, alkoxided 

of alkali metal or alkoline-earth metal, amines, amino-base 

organoalkoxysilane having a structure shown by formula I or II (X is 

amino, and R is alkyl), water and thickener in alcohol or etheric org. 

solvent is mixed with a polar solvent in which a silver salt is dissolved 

to form the soln. excellent in storage stability. The soln, is applied on 

the surface of a metal by dip coating and spraying and calcined at 

200-800° C to form a zeolite coating film carrying silver. 
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damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solution for Ag-zeolite coatings with which the solution made to dissolve amino system 
organoalkoxysilane, water, and a thickener with the structure of the alkoxide of an aluminum alkoxide, 
alkoxysilane, alkali metal, and/or alkaline earth metal, amines, a formula (1), or a formula (2) in alcohol or an 
ether system organic solvent and the polar solvent in which silver salt was dissolved are mixed. 

(2) R 

I 

X— S (OR), 
(1) X-SHOR) 3 X : R : 7*,*A,& 

[Claim 2] The solution for Ag-zeolite coatings according to claim 1 which is the rate that the addition of the 
amino system organoalkoxysilane to one mol of aluminum alkoxides is 0.1-10 mols. 

[Claim 3] The solution for Ag-zeolite coatings according to claim 1 or 2 in which silver salt is dissolved with 
the polar solvent with a rate of 0.5 mols or more to one mol of silver salt. 

[Claim 4] The solution for Ag-zeolite coatings according to claim 1 to 3 whose dipole moment a polar solvent 
is 3.0 or more D and whose dielectric constant is 30 or more. 

[Claim 5] The Ag-zeolite coating approach of applying the solution for Ag-zeolite coatings according to claim 
1 to 4 to a surface of metal with immersion, spreading, or a spray, and calcinating it at 200-800 degrees C. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the coating solution and the coating approach of using it, 
when forming the zeolite coat which has antibacterial and antifungal nature in the surface of metal of a steel 
plate, a stainless steel plate, a plating steel plate, a chemical conversion steel plate, an aluminum plate, etc. 
with a sol-gel method. 
[0002] 

[Description of the Prior Art] Although the antimicrobial agent which made the metal ion which has 
antibacterial and antifungal nature in zeolite powder support with an ion-exchange method is known, a 
difficulty is in handling for the shape of powder. Although the powder antimicrobial agent is distributed in resin 
in order to use as antibacterial material of the shape of film with easy handling, there are few rates which the 
antimicrobial agent has exposed to a front face, and a whole surface antibacterial coat is desired from the 
point of the effectiveness of antibacterial and antifungal nature. As a means for making it a whole surface 
antibacterial coat, after forming a zeolite coat, it is possible to support a metal ion with antibacterial and 
antifungal nature with an ion-exchange method. Conventionally, a zeolite coat heats the silicate of a silica sol, 
alkali metal, or an alkaline earth metal, and the mixed water solution of an aluminate at 80-120 degrees C in a 
hermetic container like an autoclave, and is formed by the approach of depositing and riping a crystal. 
However, by this approach, a limitation is to enlarge a hermetic container and the big thing or the continuous 
long thing of a dimension cannot be manufactured like a demarcation membrane. 

[0003] this invention person etc. developed the new zeolite coating approach which can form a zeolite coat 
first without using a hermetic container (JP,8~1 19624,A). The solution which dissolved the alkoxide or 
hydroxide of 0.6-30 mols of alkoxysilane and alkali metal in organic solvents, such as lower alcohol, at a rate 
of 0.6-1 .8 mols is coated and calcinated to one mol of aluminum alkoxides, and a zeolite coat is compounded 
and covered with this approach. As a means to make the zeolite coat obtained with the hydrothermal 
crystallization method or the sol-gel method support complex ion, the approach of immersing and carrying 
out the ion exchange to silver salt solutions, such as a silver nitrate adjusted to suitable pH, is common like 
the case of powder. However, in order to make complex ion support according to the ion exchange after 
formation of a zeolite coat, two processes of formation of a zeolite coat and complex ion exchange are 
needed, and it becomes the cause of raising a manufacturing cost. Further, in order that this invention person 
etc. might lose complication of a process, he developed the approach of making Ag-zeolite coat forming at 
one process, and proposed as Japanese Patent Application No. No. 40558 [ eight to ]. By the approach 
proposed newly, a silver alkoxide or beta-diketonate is added in the solution made to dissolve the alkoxide of 
an aluminum alkoxide, alkoxysilane, alkali metal, and/or alkaline earth metal, a stabilizing agent, and water in 
an organic solvent, and a coating solution is prepared in it. The zeolite coat which supported complex ion is 
formed at one process by giving and calcinating this coating solution on a steel plate front face by immersion, 
spreading, a spray, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the stability of a silver alkoxide or beta-diketonate 
is low, the shelf life of a coating solution is bad, manufacture is difficult, and the obtained product will also 
become expensive. Moreover, although a transparent bath is obtained by adding a silver alkoxide or beta- 
diketonate to a zeolite coating bath, if it is left for several hours, muddy black will be carried out and coating 
will become impossible. This invention is thought out that such a problem should be solved, even if 
preparation of a coating solution is easy, is excellent also in storage stability and carries out long duration 
coating in air, it obtains muddy black and the outstanding coating solution which is not gelled, and it aims at 
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manufacturing uniform Ag-zeolite coating coat which presents antibacterial at one process. 
[0005] 

[Means for Solving the Problem] The solution for Ag-zeolite coatings of this invention is characterized by 
mixing the solution made to dissolve amino system organoalkoxysilane, water, and a thickener with the 
structure of the alkoxide of an aluminum alkoxide, alkoxysilane, alkali metal, and/or alkaline earth metal, 
amines, a formula (1), or a formula (2) in alcohol or an ether system organic solvent, and the polar solvent in 

which silver salt was dissolved in order to attain the object. 
(2) R 
I 

X — S i — (OR). 

(1) X-SKOR) 3 X:T*yg. R:TA,*A>m 

[0006] As for amino system organoalkoxysilane, it is desirable to blend at a rate of 0.1-10 mols to one mol of 
aluminum alkoxides. The polar solvent in which silver salt was dissolved is the rate of 0.5 mols or more of 
polar solvents to one mol of silver salt. The thing of a polar solvent whose dipole moment is 3.0 or more D 
and whose dielectric constant is 30 or more is desirable. The zeolite coating coat which made silver support 
is formed by applying the solution for Ag-zeolite coatings to a surface of metal with immersion, spreading, or 
a spray, and calcinating it at 200-800 degrees C. 
[0007] 

[Embodiment of the Invention] As a base material with which a coat is formed, there are extensive metallic 
materials, such as a steel plate, a stainless steel plate, a plating steel plate, a chemical conversion steel plate, 
and an aluminum plate. In this invention, the solution made to dissolve the alkoxide of an aluminum alkoxide, 
alkoxysilane, alkali metal, and/or alkaline earth metal, amines, amino system organoalkoxysilane, water, and a 
thickener in alcohol or an ether system organic solvent was used as the basic solution for zeolite coatings. 
As amino system organoalkoxysilane, the matter with the structure of the following formula (1) or a formula 

(2) is used. 

(2) R 
I 

X — S i— (OR). 
(1) X-SKOR) 3 X : T S R : ?*,*A,& 

[0008] Among a formula, X is an amino group, and if amino system organoalkoxysilanes, such as vinyl groups 
other than the amino group, an epoxy group, and a meta-chestnut ROKISHI radical, are added, after silver 
salt addition, muddy black will be ****(ed) or carried out and it will be gelled. That is, only when X uses the 
organoalkoxysilane which is an amino group, it becomes possible about a bath muddy black or to add silver 
salt, without making it gel. Specifically as amino-group X, an N-(2-aminoethyl)3-aminopropyl radical or 3- 
aminopropyl radical is used. Specifically as alkyl group R, a methyl group or an ethyl group is used. As for 
amino system organoalkoxysilane, it is desirable to add at a rate of 0.1-10 mols to one mol of aluminum 
alkoxides. The addition of the operation which raises the storage stability of the solution for Ag-zeolite 
coatings with which 0.1 mols are not filled is inadequate. On the contrary, in the addition exceeding ten mols, 
the wettability of a solution to a substrate worsens and a uniform zeolite coat becomes is hard to be 
obtained. Aluminum isopropoxide or aluminum butoxide is used as an aluminum alkoxide. As alkoxysilane, a 
tetra-ethoxy silane or a tetramethoxy silane is used. As an alkoxide of alkali metal and/or alkaline earth 
metal, sodium methoxide, a sodium ethoxide, a lithium methoxide, lithium ethoxide, a cull SHIUMUJI 
methoxide, cull SHIUMUJI ethoxide, calcium isopropoxide, barium diethoxide, magnesium JIETOKISHIDO, etc. 
are used. As amines, monoethanolamine, diethanolamine, triethanolamine, monoisopropanolamine, 
diisopropanolamine, trHsopropanolamine, etc. are used. As a thickener, a hydroxymethyl cellulose, 
hydroxyethyl cellulose, hydroxypropylcellulose, RAPONAITO, a bentonite, etc. are used. 
[0009] A silver salt solution is added to a basic solution, and it considers as the solution for Ag-zeolite 
coatings. Examination examination was variously carried out in order to have dissolved common silver salt, 
such as a silver nitrate, in stability easily as a silver salt solution. As silver salt, it is AgN03. Outside, Ag2 
S04, CH3 COOAg, AgOCN, etc. are used. If a silver nitrate is directly added in a basic solution, a bath will 
carry out muddy black and will gel. Since amines are contained in the basic solution as a stabilizing agent, this 
is basicity, and in an alkaline bath, since silver precipitates as a silver oxide, it is imagined to be what cannot 
carry out the initial make-up of electrolytic bath of the transparent bath. Although dissolving silver salt, such 
as a silver nitrate, in an organic solvent, and adding also inquired, the solution to need was not obtained from 
the solubility of the silver salt to an organic solvent being low. Although the dissolution of silver salt is 
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attained by adding an amine system compound to an organic solvent, storage time amount until the 
dissolution takes time amount late to a dissolution rate and it adds the solution in a zeolite coating solution 
further must be carried out for a short time. 

[0010] When the polar solvent was used for the solvent in which silver salt is dissolved, this invention person 
etc. found out that it was still a transparence bath, even if it dissolved promptly and he did long duration 
storage in the condition. A polar solvent configurates the storage stability of this solution in complex ion, and 
it is imagined to be a thing resulting from stable complex ion having been formed. As a polar solvent, a N- 
methyl-2-pyrrolidone, an acetonitrile, N.N-dimethylformamide, dimethyl sulfoxide, etc. are used. Since the 
solubility of silver salt is excellent so that a polarity is high, its N-methyl-2-pyrroIidone is desirable 
especially. A polar solvent can also be used mixing more than one. The rate of 0.5 mols or more is required 
for a polar solvent to one mol of silver salt. If the rate of a polar solvent does not fulfill 0.5 mols, stable 
complex ion cannot be formed in an organic solvent, but the dissolution of silver salt will serve as 
imperfection. 

[0011] AgN03 in the solution for Ag-zeolite coatings There is no limit according to rank as concentration. In 
order to consider as an effective antibacterial coat, 0.01-1 mol is suitable to one mol of aluminum alkoxides. 
The prepared solution for Ag-zeolite coatings is given to a surface of metal by the approach of immersion, 
spreading, a spray, etc., and is calcinated in a 200-800-degree C temperature region. Hydrolysis and the 
polymerization of an alkoxide, alkoxysilane, etc. advance quickly during baking, and transparent Ag-zeolite 
coat is formed. A solvent, a hydrolysis inhibitor, a thickener, etc. are removed in parallel to this reaction. 
Obtained Ag-zeolite coat holds silver effective in antibacterial and antifungal one into the zeolite crystal with 
the gestalt of ion. In addition, in the burning temperature which does not amount to 200 degrees C, clearance 
of a thickener, a stabilizing agent, etc. serves as imperfection. Conversely, the structure of Ag-zeolite coat is 
destroyed in the burning temperature exceeding 800 degrees C. 
[0012] 
[Example] 

(Example 1) It is one-mol AgN03 in two mols of various polar organic solvents shown in a table 1. It is made 
to dissolve and is AgN03. A dissolution rate and the stability of a silver salt solution were evaluated. The 
result is shown in a table 1. AgN03 Soluble assessment is AgN03 to a solvent. After adding, ** showed what 
requires O and 5 minutes or more for what stirs with a stirrer and is dissolved within 5 minutes, and x showed 
what is not dissolved thoroughly. Moreover, even if it stored assessment of the stability of a silver salt 
solution after silver salt solution preparation for 24 hours, it made x what colors the thing which is 
transparence, and which often exists O, yellow, and brown. Coloring is based on the deposit of Ag2 O and it is 
shown that the stability of complex ion is inadequate. When the polar solvent whose dipole moment is 3.0 or 
more D and whose dielectric constant is 30 or more is used so that clearly from a table 1, it is AgN03 
promptly. It turns out that it is transparent even if it can dissolve and moreover saves in the condition for 24 
hours or more, and it is possible to maintain a stable silver salt solution. Since the solubility of silver salt is 
excellent so that a polarity is high, its N-methyl-2-pyrrolidone is desirable especially. 
[0013] 
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[0014] (Example 2) After dissolving 1.0 mols of aluminum isopropoxide, 2.5 mols of ethoxy silanes, 0.9 mols of 
sodium methoxide, 5.0 mols of monoisopropanolamines, and 7.0 mols of water in 15 mols of butyls cellosolve, 
the solution for zeolite coatings was produced by adding the organoalkoxysilane shown in a table 2 and 
stirring enough. By way of precaution, what does not add organoalkoxysilane was prepared. By dissolving 
AgN03 1 mol in two mols of N-methyl-2-pyrrolidones, the silver salt solution was prepared beforehand. The 
silver salt solution beforehand prepared so that the complex ion concentration in a solution might become 0.1 
mols was added to the various solutions for zeolite coatings produced upwards. Thus, about each obtained 
various solutions for Ag-zeolite coatings, the condition 24 hours after an initial make-up of electrolytic bath 
is shown in a table 2. Only when amino system organoalkoxysilane was added so that clearly from a table 2, 
complex ion existed in stability in the bath, and it turned out that the initial make-up of electrolytic bath of 
the transparence bath is carried out. 
[0015] 
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[0016] (Example 3) The various amino system organoalkoxysilanes shown in a table 3 like an example 2 after 
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dissolving 1.0 mols of aluminum isopropoxide, 2.5 mols of ethoxy silanes, 0.9 mols of sodium methoxide, 5.0 
mols of monoisopropanolamines, and 7.0 mols of water in 15 mols of butyls cellosolve are added, and it is 
AgN03 in a solution further. AgN03 beforehand prepared so that concentration might become 0.1 mols The 
solution was added, the solution for Ag-zeolite coatings was prepared, and the storage stability of the 
obtained solution was investigated. Results of an investigation are shown in a table 3 as relation between the 
class of amino system organoalkoxysilane and an addition, and the stability of the solution for Ag-zeolite 
coatings. In addition, muddy black or the days to gelation compared storage stability, judging from the 
appearance of a solution. The result is shown in a table 3. 
[0017] 
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[0018] Moreover, after having used each solution hung up over a table 3, using stainless steel plate SUS430 
of 0.5mm of board thickness as the substrate and performing coating by the applying method, it calcinated for 
2 minutes at 300 degrees C, and Ag-zeolite coat steel plate was manufactured. The membrane formation 
condition of formed Ag-zeolite coat was investigated, and that from which the film with them was not 
obtained in that in which the uniform film was formed was evaluated as x. [ O, bad wettability, and ] 
[ uniform ] Results of an investigation are combined and shown in a table 3. In an additive-free bath, it turns 
out that the stability of a bath improves by adding amino system organoalkoxysilane 0.1 mols or more to 
gelling in several hours after an initial make-up of electrolytic bath so that clearly from a table 3. Especially 
with the solution which added two mols or more of amino system organoalkoxysilanes, transparency was 
maintained over the period of one month or more. However, with the solution added 12 mols, uniform Ag- 
zeolite coat was not formed from the wettability to a substrate having fallen extremely. 
[0019] (Example 4) It is AgN03 to the N-(2-aminoethyl)3-aminopropyl methyl dimethoxysilane and the N- 
methyl-2-pyrrolidone of an equimolecular amount in the solution made to dissolve aluminum isopropoxide, an 
ethoxy silane, sodium methoxide, monoisopropanolamine, water, and hydroxypropylcellulose in butyl 
cellosolve. The silver salt solution which was made to dissolve and was prepared beforehand was added, and 
the solution for Ag-zeolite coatings was prepared. In order to adjust Ag content in a coat, the silver salt 
solution beforehand prepared so that the silver salt concentration in the solution for Ag-zeolite coatings 
might become 0.01-1 mol was added. After coating a steel plate front face with this solution by the applying 
method, it calcinated for 2 minutes at 300 degrees C. The 5cmx50cm test piece was cut down from obtained 
Ag-zeolite coat steel plate, and antigenecity study was presented. In antigenecity study, Escherichia coli and 
Staphylococcus aureus are used as a trial bacillus, and it is 105. After dropping 1ml of fungus liquid prepared 
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to an individual / concentration of ml at the test piece and cultivating at 37 degrees C for 24 hours, the 
bacillus was probed with the phosphate buffer solution. The number of micro organisms of the probed fungus 
liquid was measured, and antimicrobial activity was judged with some of numbers of micro organisms. It turns 
out that all show antibacterial so that it may see at the result shown in a table 4. Antibacterial [ the zeolite 
coat's which made 0.1% of the weight or more of silver support especially ] is improving notably. 
[0020] 
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[0021] (Example 5) 0.5 % of the weight of hydroxypropylcellulose was added in the solution which consists of 
1.0 mols of aluminum isopropoxide, 2.5 mols of ethoxy silanes, 0.9 mols of sodium methoxide, AgN03 0.1 mol, 
1.0 mols of N-methyl-2-pyrrolidones, 7.0 mols of water, 2.0 mols of N-(2-aminoethyl)-3-aminopropyl methyl 
dimethoxysilane, and 15 mols of butyls cellosolve, and the solution for Ag-zeolite coatings was prepared. This 
solution for Ag-zeolite coatings was used, coating was performed to stainless steel plate SUS430 by the 
applying method, and it calcinated for 2 minutes at 150-850 degrees C. The adhesion of formed Ag-zeolite 
coat was investigated and it arranged by relation with burning temperature. Results of an investigation are 
shown in a table 5. In addition, adhesion was judged by adhesion bending and that by which exfoliation was 
detected by O and the coat in what exfoliation did not generate in a coat was evaluated as x. In what was 
calcinated in the 200-800-degree C temperature requirement specified by this invention, Ag-zeolite coat has 
adhered to the steel plate front face with sufficient adhesion, and it turns out that processible Ag-zeolite 
coat steel plate is obtained so that clearly from a table 5. 
[0022] 

3E5 :MSf2:M«^(DM^ 







1 5 0 


X 


2 0 0 


O 


4 0 0 


o 


6 0 0 


o 


8 0 0 


o 


8 5 0 


X 



[0023] 

[Effect of the Invention] As explained above, even if it is easy an initial make-up of electrolytic bath since 
the solution for Ag-zeolite coatings of this invention is dissolving silver salt in the polar solvent, and it excels 
in storage stability and it uses it for long duration coating in atmospheric air, the solution for coatings 
excellent in storage stability without muddy black or gelation for Ag-zeolite coats is obtained. It is 
compounded by Ag-zeolite coat at one process by calcinating it, after giving the solution for Ag-zeolite 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/04/03 



' JP,1"0-2659£9,A [DETAILED DESCRIPTION] 



7/7 V 



coatings to a metal plate front face by immersion, spreading, a spray, etc. Antibacterial [ outstanding ] is 
given, and since the adhesion of Ag-zeolite coat is good, the metal plate with which Ag-zeolite coat was 
covered is possible also for processing. 



[Translation done.] 
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-l o*;K&«#-c*a>»*Jiii icfBfc<7)Ag--tf*7 

h 3-y-f V^ffljgiGU 
[Sf#«3] gtffii *;nc*tLT0. 5^e;^±osy 
^•oS14^T-«t6*^»§*rv^»*« l X<± 2 u 

[W*JR 4 ] asf-* - * > y ** 3 . o 

[W#«5] Sf*«l ~4<0i/^-rtl-^lC|5|gOAg- 
-tcfc ij^JR^Mlcfe^U 2 0 0-8 0 0ttMt 

[0 0 0 1 ] 

imm±.<omm»m *%wa. mm. xt^mi 

[0 0 0 2] 

fc#ffi«t»Kfl*3*Tv>&;&*, tfcW*Jtf f £iBt::»tBL-C 

St* • HfJ»>0 f 1£**Spo&jR 'f * > 4 - t 

hKho **°7 4 V&m*. yn-/)K 7^# 

•J &*XttT**'; ±«£®o^&ii;B.a f 7;u$ >S£ 

8 0 - 1 2 OtJUftHBtLT* *£ B B a £#Tiii • JRft-Ti^ft 
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[0 0 0 3 ] 5feU, 

•f > VfimZffiSkLtz (#Sf8-l 1 9 6 2 4f) . 

7;u 5iOAT;u3 + -> K 1 ^M-ttL 
tt;u3^->->v> o. 6'-30*ju, r;u*';#^<7> 
r;u3 + v K**vw±7lcKffc1Sr«r o. 6-1. st^<r> 
W^t-fit7 ;w 3 - L fc* iS £ ^ 

io z>o TKm^mixit'/^-r^mr-n bixtz***?* y 
«» l r -r * > & -e* £ 0 l a> l , 

■mZmmL. M¥8 -4 0 5 5 8-f-t LtiSLt. 

7Ji'3t-/->7v > r;u7> 'J^j^s^xxi±t;u?> >;± 

h &M* f 1 ISfllS 5 *t4 . 
[0 0 0 4] 

[HW^^LJ: t t1-^,Ii®] L^L, «»7*3t 

. ^m:f«7Ji'3#-> kz«±/?-v'7 h^-- h zmim 
iot*i), 3 - f > vmwi<r>mm^^x, sfK* 

[0 0 0 5] 

[«« t ^*o#R] *$&9ioAsr— e*?-r 

^^^^7^3+-/^ T;U3^rV->9>, Tflsi] y ) 

>«, * (1) XI±A (2) O#jlt*«por5y**^ 
*V 7 3 ^ -> -> 9 > , Ttca^tt^J £7^3- ;UXI± 

^-t";u^W *S®«t v# W $ * m M t ft £ $ * 
50 t a>m& ?nfcto-e*4;tt#ttt 



3 

O 

( 1 ) X— S i— (OR)s 
(2) R 
I 

X— S i — (OR], 
X:7^;l t R : 

[0 0 0 6] 7v/^i^V7^3^yv7>l±, T 
- ^^7;U3^y Kl ^;M:^L0. 1-1 O^A' 

ttftFKtt, •tti*/Mc*tLT«S»«IE0. s-t/HSLt 
*>«£-e*4o *tt»«H4^ Slffi^-,* > hrt*3. 0 

X'/U-C.t^JKSffiCMU 2 0 0-8 0 0t:t 

[0 0 0 7] 

(1) Xii* (2) .o****»o»K*Heffl**t*o 

(1 ) X— S i— (OR>3 
(2) R 

I 

X— S i — (OR). 
X : T £ ;l, R : 7*#*£ 

[0008] S:*, X(ir ^ *k r s 

Otf-JU*. x^yi, ^^^'Jn^rylfOT^ 
&*)Vif; 7;i^*vv^>£Jn;i£ »tSiSJn»U 
Jt»Xiil«LrWfct5o -rftfr*>, x^r</^ 

»*«»X<±rML?-£* - t «r < «tt*S6«r* » - 1 
(2-r^y^^;w) 3 -7 ^ y tf;i^xt±3 -r 

;**^3!r/7^3 + yy5>it, r/^-^Aj;^ 
^yKi *;ncitL0. i - i o^e;K30#j^-c?^in1"^ 
.r Lvv, o. i*;Hc«fcftv*iSfio*-eti, a 

S^*f&ffl* f ^+$^T?**o Si:, l 0*^*jSx*«8 

4-lf*9-f h H!t< ft 4o 7;^--)A7^ 
3 + 7iK-')A^77 f n^yKM 
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±»il(07^^y Kfc LTIi, tF'i^n^ry 
h\ f FV^Axh^yK, 'JfH^^ry h\ 'J 

yxh^ryK, *^y^A^yyn,f^yK, /<U^A 
yx h^v K\ 7^y-)Ay # xht v K*fc&*fflt*fc*l 
&o r S LTfi. ^;x^;-;i,7^y, yx^ 

;o /-;U7^>, h'jx^y-^7^, *;^7"/n/< 

Kn^r f ;Hr;i^n- t Kn^f yxf;H:;l/n- 
t Kn + y^nti^-t^n-x, ^> 

[0 0 0 9] **iSffiuaaiS?lSS:*Px.T. Ag— tr* 

«*oHftWft««*«»i::, 3c$EUj§»£-tir&^<« 
*W*tfcltL7fc 0 IS^ltli, AgNOs co^U. A 
20 g 2 S04 , CHa COOAg, AgOCN*5& f ffiffl? 

ty^fctio £*Ui. at**iS^tt*56fHFJi: LT7 

tui^ r«iS6o^jB^pr*e t ft***, < 

-f >^»i»i^tra^*S^o|fjK»|HIt««F|lBtzLft*t 
*ttfft<bftv» 0 

[o o i o] *9kmmm*. «tt**»s**»«tu* 
*€ft» * > im& s ft-fc - fc ufeH-r* t o t 

T-bh-hij;u. N, Ny^WK7; h\ v 
tt-CHo «ai ^^CWLttttSfltliO. 5^^ 

*c»fcftv^t, *«*«t*-e*5eftft'f*>*«*-c* 

[0 0 1 1 ] Ag-t't7^ hrr-T-^ >^ffl^jK4>0 
A g N 03 «KhLT(4. ttgijOMIR(iftv^ 0 *aftfit 
m®i&mt1r2>tztbi l z&, 7;Kx^A7^3^ryKl 
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X7-U-HO^riT-#JKSffiUJ0!?^« 2 0 0 -800 

2 0 0Ci:iL*i-'**lST?ii. *Hte#J* 
[0 0 12] 

mmm] 

;K0AgNO3 zmmz+t, a g NO3 (ammmmtm* 



gNOs <OjgS?ttcofFfl(±, jg«UAgNOs «ri^*QL 
X * - 7-T«Lt 5 5W3U» * tot 

ttigFttMl!% 2 4 B#H!friS LT t iS^ & t * & t 
Ag 2 0<0*f£tiU«t* tOf, * ><75SS14t5 s;; F+ 

U«4 2 4BfH^±^60«.^.-e«#LTtitWT% 

N-^^;u- 2 -tfn U K>j4*4f£ Lv„ 
[0 0 13] 



w m m m 




mum 






J —A, 


1.68D 


23.8 


X 






2.08D 


9.30 


X 




7-fer h > | 


2.690 


20.7 


X 






0.44D 


2.27 


X 






2.27D 


37.7 


A 


X 




3.57D 


29.4 




X 




3.44D 


36.7 


O 


o 


N. N-£M*-,>Hfc4,i*7 * K 


3.86D 


36.7 


O 


o 




4.30D 


48.9 


O 


o 


N -*?-;U- 2 - fcf o "J K> 


4.09D 


32.0 


o 


o 



[0014] (HJfcffil 2) T)V*-*?2*s(V-fU tf* v 
5. O-^K 7fc7. 0^i7Wny^ri5^ 

tfnu K>2^e;n:AgN03 l *>i>imffiZ*t2> ^ £ 



t70 3-f^«»:, i#fl£*o®>f*>?as 
[0 0 15] 
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S2 



(5) 
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8 







is? mm 


- 




Mk tie 


N — (2-75yxf;i/) 


1 . 0 






1 . 0 


m m 


2 - (3. 4 


1 . 0 


& m 


3 - ^ >; a#S/^a tf;b 


1 . 0 


n m 


N - [2- (tf—juivsJ^r 5 y ) 
J-^U] - 3 - 7 ^ y 7n tr;u 
h »M h * is is? > • 


1.0 





[ooi6] (»fe0ij3) ^jsct2 traai. 7;i^-^ 

/nV-;U7 ^ > 5. o-=e;K tK7. 0 ^J^yfwn 

N0 3 iM^O. l^ti^^CMaSUcAg 
NO3 ?#?&£flnx.TA g— tf*7-f h 3-T--f >Vmm 



[0 0 171 
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9 w 



7i> J 








N-(2- 7$ yxf;H 

3- 7 $ y ;/a 
y ^ ;u S 


0 


BttBMWflfcK* > A'ff: 


o 


0. 1 




o 


2 


l ft»flfil-h9WB 


o 


1 0 




o 


1 2 


i A>fl«±aw» 


X 


N- (2 - r^xf;i) 
3- 75; yptr;u 
h ^ h + v ^ > 


0. 1 




o 


2 




o 


1 0 




o 


1 2 


i*B*£Lhans 


X 


3-7$ /yntfil/ 


0. 1 




o 


2 


i ^iu±a«s 


o 


1 0 


i*»fl^±aw« 


o 


1 2 




X 



[0 0 18] &3£fttf*:#&tt*4£JgU «ff 

0. 5mm(7)Xf >I/XitSUS4 3 OSrSStL, 

msmr-^-f- ■< >rznLtzfe* 3 o o < c-e2$5-H& 

i^-sfctOiX £ LTfFfBLfco H3IBB**:, JE3C 50 

iSf&lfci$^T-yM[:-f sotcttu o. i*;uJiLtor 
;/^t^*V7*3 + -> •> v > ^?^*di-^> ctcit) 

i&<0*Stt*»iai±-r4ii:**fl4o T^^** 

l^l, 1 2 **«s*dl mmz-ft-tzmti 

[0019] (ifeW4) ^-f vT'n^fjf •> 40 

k, -x. h + •> -> 7 > , t h';^A> h + */-fv 



<0N- (2-7^ /if Jl') 3 -T 5 y/n tf;Upf 

h*-/y7>S»'N-^f;i'- 2 -kfn >; K>UA 

r-f >^fflj£i£4>tf>ffli£itjKd*0. 0 
«fc ^ u^*w»Ujt»a»iK*jnxfeo :os«t*t 
ft-C»!«^Mtc=r-'r-f 3 0 0X:X'2frffl 

HEJSLfc. #f>W:Ag-t^7'f YWSfflUfrb 5 c 
mX 5 0 cm«)K«fr*ffli)aiU t/tmttWRUfltL 

ItLTffifflU 1 0 s flB/m 1 (OWkm^m$iLtzWtt£ 
lmlSiWWtUlTU 3 7tt-2 4H*M*S*Lfc 

So 

[0 0 2 0] 
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11 12 



(ia%) 




2 4M^|» 






0.0 5 


SUS430 


1 x l 0 4 


1X10 4 


0. 1 


SUS430 


1 x 1 0 8 


1 x 1 0' 


3. 5 


SUS 4 3 0 


< 1 0 


< 1 0 


2 5 


SUS430 


< 1 0 


< I 0 


3. 5 




< 1 0 


< 1 0 


3. 5 


A 1 


< 1 0 


< 1 0 


3. 5 




< 1 0 


< 1 0 


3- 5 


N i «)o 


< 1 0 


< 1 0 



[0021] mt&m 5 ) r;^-^A^yyn^ > 

Kl. O^K xF + yy7V2. 5^e;K th'J^A 
^ F + '/KO. A g N Cb 0. 1 ^e;K N — ^ 20 

^;u-2-t?nij k> i. o^e;u. tK7. o-^k N- 
(2-T^/^;U) -3-7^7'nt:jMf ;k>7 

%Sr}gJDLTAg--tf^'7>f h n--r * >^JB»«*P 
SLfco COA g-^r*^ h rr-x ^ >**ffl 
fflU Xf>l/XiftSUS 4 3 0i:tta-e3-f>f 
>^£ttU 1 50-8 5 0tt2^fflML^iffi 

*»tt<i. iifi: J: *)*ij5eU jft]KUfiJ8t^$§ 

«5eLfc2 0 0 -8 0 OtoaSiEi-CML/^OT 

fix ^ £ c: k £ o 

[0 0 2 2] 

3E5 :mtii&8L£®&&t<?>m& 







150 


X 


2 0 0 


O 


4 0 0 


o 


6 0 0 


o 


8 0 0 


o 


85 0 


X 



[0 0 2 3] 

iLtttMt*; tt:«t Hft-Ag-b't7 
*tfc&JWRl±, «ftfcffiWtta«f*-5-$*LTi3i), Ag- 

So 
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